Introduction: For persons with diabetes, cardiovascular disease is the major cause of morbidity and mortality that is reflected in a two-tofour times greater risk for both heart disease and stroke when compared to adults without diabetes. Although not without controversy, diabetes and cardiovascular disease (CVD) management guidelines in the US recommend the use of once-daily aspirin. This epidemiological study was undertaken to fill the knowledge gap regarding the prevalence of daily or near daily aspirin use for US age-appropriate adults with diabetes. Methods: Using bivariate and multivariate techniques, a cross-sectional analysis of an amalgamated database using 2005, 2007, and 2009 Behavioral Risk Factor Surveillance Survey data was performed. The dependent variable for this analysis was daily or near daily aspirin use. The population of interest was US adults, men >= 45 -79 and women >= 55 -79 years of age. Results: Overall the prevalence of daily or near daily aspirin use by age-appropriate US adults with diabetes was 62.5%; it was 41.0% for similar non-diabetic adults. Logistic regression analysis yielded that age-appropriate adults, of both genders, with diabetes taking daily or near daily aspirin were more likely to be: physically active, male, live in rural locales, not have a health care provider, have deferred medical care because of cost, have an elevated BMI, a smoker, and have hypertension. Conclusion: It was determined that the age-appropriate use of aspirin in the US adult population with diabetes is underutilized. The role of the pharmacist throughout the continuum of care is one way to improve appropriate aspirin use in patients with diabetes.
INTRODUCTION
For persons with diabetes, cardiovascular disease (CVD) is the major cause of morbidity and mortality [1] that is reflected in a two-to-four times greater risk for both heart disease and stroke when compared to adults without diabetes [2] . It is estimated that at least 65% of people with diabetes die from some form of heart disease or stroke [3] . Furthermore, the Adult Treatment Panel (ATP) III report on high cholesterol considers diabetes a coronary heart disease (CHD) risk equivalent due to the high risk of developing CHD within 10 years [4] .
The mechanisms behind the increased CVD risk for adults with diabetes are multifactorial and not completely understood. The factors thought to play a role include: impaired endothelial function, subclinical inflammation, changes in adipokines, development of atherogenic dyslipidemia, increased levels of free fatty acids, and changes in thrombosis and fibrinolysis [5] . The latter of these proposed mechanisms is thought to be related to the impaired endothelial function. This leads to suppressed nitric oxide production and prostacyclin synthesis resulting in increased platelet aggregation [5] .
Given the increased platelet aggregation and the necessity to reduce morbidity and mortality from cardiovascular causes, aspirin has been recommended for use by people with diabetes in an attempt to reduce the risk of CHD and stroke [1] [2] [3] . In a joint statement from the American Diabetes Association (ADA), the American Heart Association (AHA), and the American College of Cardiology Foundation (ACCF), aspirin use for the primary prevention of CVD is recommended in men over age 50 and women over age 60 with diabetes who have at least one major CVD risk factor (i.e., smoking, hypertension, dyslipidemia, albuminuria, family history of premature CVD) [6] . Additionally, since 2002 the US Preventive Task Force (USPTF) has recommended that all adults take daily or near daily aspirin for the primary prevention of CVD. The USPTF makes this recommendation for men between the ages of 45 and 79 years and women 55 through 79 years of age when the potential benefits for CVD risk reduction outweigh the risk for gastrointestinal hemorrhage [7] .
While much has been written about the recommended use of aspirin for the prevention of CVD in both the general as well as the adult diabetes populations, there is a paucity of studies regarding the prevalence of aspirin use based on these recommendations. For instance, relying on 1993-2003 data from a large public national database, a 2005 study [8] found that aspirin was underutilized in US ambulatory care settings for both the primary and secondary prevention of CVD. Likewise, Third National Health and Nutrition Examination Survey data from 1988-1994 were analyzed in a 2001 study focusing on aspirin use for the prevention of CVD by US adults with diabetes [9] . This study found that, among adults with diabetes, aspirin was used regularly by 37% who also had CVD, and by 13% of those with CVD risk factors only [9] . Additionally, there have been several studies looking at aspirin use among more narrowly defined populations of US adults, with or without diabetes such as elderly women, [10] or different ethnic and racial groups [11] [12] [13] [14] .
The purpose of this study was to ascertain the prevalence of daily or near daily aspirin use among age-appropriate US adults with diabetes. The USPTF criterion for age was chosen because it encompassed the broadest age range of all guidelines pertaining to aspirin use for the prevention of CVD. The findings from this study provide an update on the epidemiology of aspirin use for CVD prevention by age-appropriate US adults with diabetes. Since aspirin use remains controversial for the prevention of CVD, this update reflects aspirin use prevalence in age-appropriate US adults with diabetes in light of continually evolving evidence-based recommendations for its use.
METHODS
Using bivariate and multivariate techniques, a crosssectional analysis of an amalgamated database using 2005, 2007, and 2009 Behavioral Risk Factor Surveillance Survey (BRFSS) data was performed. BRFSS data are collected using a random-digit dial telephone survey targeting adults 18 -97 years of age. These data are collected under the guidance of the Centers for Disease Control and Prevention (CDC) in collaboration with all US states and most US territories. All BRFSS data are self-reported responses to mostly forced-choice questions. As recommended by the CDC, all analyses conducted for this study using BRFSS data were performed on weighted data. The weighting provides a stratified representation of the US adult non-institutionalized population and conforms to census data patterns. A detailed description of the survey design and sampling measures can be found elsewhere [15] .
BRFSS includes both core modules and optional modules in the survey. All states and US territories collecting BRFSS data must use the core modules; they may choose to include optional modules. Along with data generated from core questions, data from the BRFSS optional module on CVD prevention were used in these analyses. From the CVD prevention module, we were interested in the data generated by the question regarding daily or near daily aspirin use for CVD prevention. Because different states used this module in different years, we merged 2005, 2007, and 2009 data to include as many US states and territories as possible. Data from 29 states and the District of Columbia were used in the analyses performed for this study. If a state used the module more than once, only the data from the most recent year were used. The dependent variable for this analysis was daily or near daily aspirin use. The population of interest was US adults, men aged 45 to 79 years and women aged 55 to 79 years. The covariates for the analysis were: sex, race/ethnicity, household income, education, marital status, geographic locale, timing of last routine medical checkup, have a personal health care provider (HCP), have health insurance, deferment of medical care because of cost, self-defined health status, smoking status, body mass index (BMI), high blood pressure, high cholesterol, physical activity, seasonal flu vaccination, and lifetime pneumococcal vaccination. Almost all of the covariates were originally categorical variables and a number of them were recoded from their original format, mostly in order to collapse categories for analysis.
BMI, calculated or computed from the variables height and weight, was originally a continuous variable. It was recoded into the two categories of: not overweight or obese and overweight or obese. The Metropolitan Statistical Area (MSA) variable included in BRFSS was used to define geographic locale and was recoded into the dichotomous categories of rural or non-rural. Rural residents were defined as people living either within an MSA that had no center city or outside an MSA. Non-rural residents included all respondents living in a center city of an MSA, outside the center city of an MSA but inside the county containing the center city, or inside a suburban county of an MSA.
Race and ethnicity was also a computed variable calculated from participant responses to two separate survey questions-one regarding race and the other regarding Latino/Hispanic ethnicity. By combining the responses to these two questions, it was possible to compute the race and ethnicity variable used in the analyses. All race/eth-nicity categories were computed as mutually exclusive. For instance, all respondents coded as Caucasian chose white as their racial classification, likewise black for African American, etc. If a respondent identified themselves as Hispanic, they were classified by that ethnic category regardless of any additional racial classification they may have chosen. The category of other/multi-racial was also calculated. All racial categories were non-Hispanic.
For this research study, the covariates with response categories collapsed into fewer categories were:  Education (did not graduate from high school (HS)/ graduated from HS/university graduate)  Household Income (<$50,000/>=$50,000 annually)  Self-Reported Health Status (fair-to-poor health/ goodto-excellent health)  Smoking Status (yes/no)  Have Personal HCP (yes/no)  Timing of Last Routine Medical Check-up (within the past 12 months/more than 12 months ago)  Diabetes (yes/no) Seven additional variables: sex, have health insurance, medical care deferment because of cost, hypertension, hyperlipidemia, seasonal flu vaccine within the past 12 months, and have had pneumococcal vaccine, were also included in the analyses as covariates. The only recoding efforts involved with these variables entailed the removal of missing data.
Bivariate analysis was performed to ascertain the association between daily or near daily aspirin use by age-appropriate adults with diabetes and specific sociodemographic, health service and health status variables. A multivariate logistic regression model was also performed using the same covariates. The dependent variable for the logistic regression model was taking daily or near daily aspirin.
For all statistical analyses, alpha was set at p < 0.05. Statistical Package for Social Scientists (SPSS, IBM, Chicago, IL) version 19.0 was used to complete all statistical analyses performed for this study. Human subject approval was sought and received from Essentia Health's Institutional Review Board (IRB).
RESULTS
The multi-year amalgamated BRFSS database yielded 6,434,246 women 55 -79 years of age and 8,802,793 men 45 -79 years of age with 15.3% and 16.8% of the gendered population, respectively. The overall prevalence of daily or near daily aspirin use by age-appropriate US adults with diabetes was 62.5%; for men, the prevalence was 65.5% and women 58.5%. This overall prevalence of aspirin use for CVD prevention by US age-appropriate adults with diabetes was significantly higher than the 41.0% prevalence estimate yielded for similar-aged, non-diabetic adults (Table 1) . Additionally, 29.2% of age-appropriate US adults with diabetes and 15.2% of same-aged US adults without diabetes reported that they had been told that aspirin use was unsafe for their health. Table 2 presents the bivariate analysis of the characteristics of age-appropriate US adults with diabetes taking daily or near daily aspirin. Odd ratios were calculated for all of the dichotomous variables and percentages for variables with more than two factors or categories. The bivariate analysis revealed that those age-appropriate US adults with diabetes taking daily or near daily aspirin for CVD prevention were more likely to be: male, married or living with a partner and at least moderately physically active. They were also more likely to: have health insurance, have a personal health care provider, have hypertension, have had a lifetime pneumonia vaccine, and to have had a seasonal flu shot and a routine medical exam within the last twelve months. Furthermore, at 64.3%, Caucasians constituted the racial/ethnic group with the highest prevalence of age-appropriate adults with diabetes taking daily or near daily aspirin, while Hispanics had the lowest prevalence at 55.2%. In the bivariate analysis conducted, prevalence of aspirin use did not differ significantly by level of attained education.
A multivariate logistic regression model was performed using daily or near daily aspirin use as the dependent variable ( Table 3 ). The population included in the analysis was US adult women ages 55 to 79 years and men 45 to 79 years with diabetes. Logistic regression analysis yielded that age-appropriate adults (of both genders) with diabetes taking daily or near daily aspirin were more likely to be: a smoker, physically active, male, live in rural locales, not have a personal health care provider, have deferred medical care because of cost, have an elevated BMI, and have hypertension. 
DISCUSSION
The CVD risk for US adults with diabetes is considerable [6] leading clinicians and researchers alike to seek avenues for reducing this burden. Multiple studies [16] have indicated that the morbidity and mortality from CVD in high risk groups may be reduced by daily or near daily aspirin use. Aspirin use for the primary and/or secondary prevention of CVD is, however, not without controversy [6] . For instance, despite the implications of some earlier treatment guidelines, [17] not all US adults with diabetes are at high risk for CVD [4] . While the most recent ADA, AHA and ACCF position statement [6] modifies earlier recommendations regarding use of aspirin for the primary prevention of cardiovascular events in adults with diabetes; it remains the case that the US Food and Drug Administration has, to date, not approved aspirin for the primary prevention of CVD. A further contribution to the controversy is the updated USPTF recommendation for the use of aspirin, regardless of diabetes status, for the primary prevention of CVD in age-specific adults [7] .
Our findings indicated that the overall prevalence of daily or near daily use of aspirin by US adults differed significantly by diabetes status. Overall 62.5% of ageappropriate (by USPTF criterion) US adults with diabetes, in comparison to 41.0% of those without diabetes, used daily or near daily aspirin. This finding suggests that earlier ADA recommendations, those prior to 2010, [17] appear to have had more of an impact on daily or near daily aspirin use than the USPTF recommendations.
Interestingly, those age-appropriate adults with diabetes using daily or near daily aspirin were also more likely to: have a university degree, have health insurance, be Caucasian, be male, be physically active and live in a household with an annual income of >$50,000. These findings suggest that those age-appropriate US adults with diabetes using aspirin for CVD prevention are among the segment of society who have greater resources-factors that Link and Phalen [18] have identified as those influencing the ability to avoid risks and minimize the consequences of disease once it occurs.
CVD prevention in adults with diabetes remains a public health concern. However, the overall conflicting or inconsistent recommendations for daily or near daily aspirin use makes it difficult for health care providers of all stripes-physicians, nurse practitioners, physician assistants, and pharmacists-as well as patients to determine the appropriate use of aspirin for CVD prevention. Pharmacists may be in one of the better positions to provide patient education regarding aspirin use for CVD prevention in adults with diabetes [19, 20] .
Pharmacists have the advantage of practicing in multiple health care settings throughout the continuum of care-hospital care teams, primary care clinics, and community pharmacies [21] . As a member of a hospital care team, medication reconciliation offers the opportunity to screen patients with diabetes for appropriate aspirin use for CVD prevention while also providing education at discharge. In primary care clinics, ambulatory care pharmacists conduct complete medication reviews with patients offering yet another opportunity to screen for aspirin appropriateness for patients with diabetes. Finally, a pharmacist in a community setting provides a safety net for those diabetes patients whose needs have not yet been ascertained. For instance, community pharmacists could identify persons with diabetes who would benefit from aspirin therapy. Pharmacists might also choose to refer patients with diabetes to another health care provider, such as a primary care provider, for further evaluation.
Several potential limitations to this study should be noted. First, the survey is based on telephone derived data. Those who could not be reached by phone were not able to participate in the survey administration process. Additionally, with the widespread use of answering machines and caller identification possible participants are now able to filter their phone calls potentially resulting in a passive refusal to participate in surveys such as the BRFSS. Call filtering, however, is beyond the control of survey administrators. Historically, persons of lower socioeconomic status may have been excluded because of poorer phone access. However, the vast majority of US residents live in households with telephones, which minimizes this bias. Moreover, US cell phone numbers are now included in the pool of phones contacted for the survey. Regardless of these issues with the reliance of a telephone to reach survey participants, study strength is in the use of a national database that included a robust sample of residents weighted to reflect the demographics of the US population.
A second limitation is that the survey used close-ended questions. Such questions may limit participants' options to fully explain response choices. Nonetheless, a wide range of response possibilities are available to the survey questions.
A third, and related, limitation is self-reported nature of the responses to survey questions-introducing the possibility of recall bias on the part of the survey participants.
A fourth limitation is that, given the nature of the survey questions, it was not possible to determine whether or not aspirin was being used for primary or secondary CVD prevention. However, since our basic research purpose was to ascertain the prevalence of daily or near daily aspirin use by age-appropriate adults with diabetes for CVD prevention, this limitation in the data does not compromise our findings. A final potential bias resulted from the languages of the survey-English and Spanish. Individuals who did not speak English or Spanish were excluded from this survey.
CONCLUSION
Recommendations for aspirin use remain controversial. This study demonstrated that the age-appropriate use of aspirin in the US adult population with diabetes was underutilized. The role of the pharmacist in the continuum of care is one way to improve appropriate aspirin use in patients with diabetes. This paper should raise awareness for all healthcare providers and underscores the need for patient-centered care and health services research.
